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] 
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(b) 




(c) 




(d) 



HO 




(e) 



[j^cfi^ (r3) ^ 2 1 ~ 2 fli|(75g [In the formula, (R3)1-2 mean 1-2 substituents 

^SR^Sr^^ L ^ RMi S R3. Each R3 shows mutually halogen, methyl, a 

VNj^a5:z:6?{i Aa^y^ >^ methoxy. hydrogen. or a hydroxy 

/K b^'>; 7K^3^(it KP independently.] 



HO 



C = N 
I 



(f) 



[^cjn^ (R^)o.2 fi 0 ~ 2 ^(DW: [In the formula, (R4) 0-2 mean 0-2 substituents 
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R" Sr^s^ t. ^ R* S R4. Each R4 shows halogen, a sulfamoyi, or a 
V^fl^iALfiSc. C1-14-alkyl independently mutually. ] 



HO 

- CH, 

C ••••(&) 



[^cf. (CI)o.2(40~2fi(7)M [In the formula, (CI)0-2 mean 0-2 substituents 

^£ci&E*-rSo] CI.] 



HO 



[^cfj^ R'H, :7 3:=^y^, y^u [in the formula, R5 shows a phenyl, halogen, or 
y^Xtt C^.^a-T/L-^/v^^]^ aC1-18-alkyl.] 




(i) 



[ff>ftil2] [CLAIM 2] 

1:2 type metal_azo_complex_salt_dye 
expressed with general formula 
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[in the formula, X adjoins an azo, and is -0-, -S-, 



X(i, Ty"^(wPSL^ -O — . -C02-, or-NH-. l\/l2showsCo, Fe, Cu, Ni.Zn.or 

_gL _QQ _-3^(^l|sg|_|_:^ Al. R1 shows hydrogen, an acetyl amino, a 

- I m2 r P r M- Tiethoxy carbonylamino, or a methoxy sulfonyl 

Tjs M t.0. i-e. J-u. amino. ] is blended with a thermoplastic resin. 
Zn XltM^ji^L. R fix tKPv jhe coloring method of the thermoplastic 

Tirf^/WT 5: y . h^i^:^^^ resin characterized by the above-mentioned. 

tLS 1 :2 m^mr 

[^P^Of^lBT'^I^PJ] [DETAILED DESCRIPTION OF INVENTION] 



[^||±(75fljffl5>if ] [INDUSTRIAL APPLICATION] 



^/VA. ^/ 7^ 7 y >' h^<7) 
fi^mtt^ilB^. 1:2 ^^MT 



This invention relates to a method which dyes 
thermoplastic resins, such as a general-purpose 
plastic, an engineering plastics, the resin for 
electrical-machinery * electronic components, a 
film, and a monofilament using 1:2 type 
metal_azo_complex_salt_dye. 



[PRIOR ART] 
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Conventionally, for the coloring of a 
thermoplastic resin, various pignnents and 
dyes are used depending on the application and 
the purpose. 

A pigment is divided roughly into an inorganic 
pigment and an organic pigment. 

An inorganic pigment is usually used for the 
member as which masking strength, a light 
resistance, heat resistance, a weather 
resistance, etc. are required. 

The organic pigment is abundant in colours 
compared with the inorganic pigment. 

It is clear. 

The coloring power is superior. For the 
reason of the above, it is used well. 

However, the solubility of organic pigment 
with respect to a resin is bad generally if it 
compares with a dye. The dispersion process is 
necessary in order to use. 

Moreover since it deteriorates to a coloring 
power, the amount used must be made large. 
Therefore, it had become one factor which has 
bad influences, such as a reduction of the 
mechanical strength, on the resin used as the 
colored object. 

On the one side, the dye itself dissolves oil- 
soluble dye and disperse dyes, such as an azo 
type, an anthraquinone type, a phthalocyanine 
type, an azine type, and a triaryl methane type, 
into a thermoplastic resin. 

Since it becomes molecular or the state close 
to it, it is excellent in brightness. The high 
coloring molded product of concentration is 
obtained with few additional amounts compared 
with an organic pigment. There is an advantage 
of the above. 



[PROBLEM ADDRESSED] 

However, it is hard to say the oil-soluble dye 
used conventionally that heat resistance and a 
light resistance are sufficient. 

Many of the thermoplastic resins called highly 
efficient plastic which adapts as the object for 
structure used briskly recently or an object for 
machine members, i.e., general-purpose 
engineering plastics, also have high compaction 
temperature. For example, many exceeds 250 
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y ^'7° 7 5" ^ if' ft 6 

So 



degrees-Celsius. 

For the reason, even when it uses oil-soluble 
dye conventionallyfor coloring a thermoplastic 
resin, When compaction temperature is high 
temperature, a sublimation and a fading are 
generated in a molding time. It cannot almost 
use for practically. Moreover, even when it was 
the product formed at low temperature, it was 
easy to receive the discoloring and fading by 
the light. 

This invention was perfected in view of the 
problem above of the coloring method of the 
conventional thermoplastic resin. 

it is in the first purpose providing the coloring 
method of the thermoplastic resin which was 
excellent in heat resistance which can also 
withstand sufficiently the comparatively high 
compaction temperature in a general-purpose 
plastic, a general-purpose engineering plastics, 
etc. 

Moreover the 2nd purpose of this invention is 
that the coloring method of the thermoplastic 
resin which has the great coloring power and is 
excellent in transparency and colour clearness 
property is provided. 

Furthermore the third purpose of this 
invention is that the coloring method of the 
thermoplastic resin which does not cause 
damage of a reduction of the mechanical 
strength of a plastic, a change of a molding 
shrinkage, and the a foam obstruction is 
provided. 



4 p p - 2 -T 5 y :7a: / 



[SOLUTION OF THE INVENTION] 

The present inventors accumulated research 
that the above purpose should be 
accomplished. 

As a result, using the metal complex dye of 
the specific mono azo type dye which uses 4- 
chloro- 2-aminophenol as a diazo component, 
the thenmoplastic resin was dyed. In that case, 
on the coloring * moulding conditions of 
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relatively high temperature, or a light, it is hard 
to to discolor and fade. The color tone is also 
clear after moulding. 

And the degree of coloring is high. The above 
was discovered and this invention was 
perfected. 

That is, this invention, 1:2 type 
metal_azo_complex_salt_dye expressed with 
general fomriula 



C £ 

fe>-N = N-B 



X / 0 



B_N = N-<0 




C i 



H 



+ 



[i-a:i 



BfiTtaS; (a), (b). (c). 
(d). (e). ( f ). (g), 

(h) mi ( i ) -c^t^^ns 

-0-. -S-. -COz-XH 
3 -ffficD^M ^Ti^-fo ] "C-^ ^ ^ tl 



[in the formula B shows the coupling- 
component residue selected out of the group of 
the coupling-component residue expressed with 
following-formula (a), (b), (c), (d), (e), (f), (g), 
and (h) and (i). X adjoins an azo, and is - -S-, 
-C02-, or -NH-. M shows the metal of a 
bivalence or a trivalence. ] is blended with a 
thermoplastic resin. 

It is the coloring method of the thermoplastic 
resin characterized by the above-mentioned. 

The reason for which the coloring by the 
method of this invention is excellent in heat 
resistance and a light resistance is not evident. 

However, what is based on the nuclear- 
substitution chloro atom in the diazo component 
of the metal complex dye to use is estimated. 

In this invention, since a pairing ion is a 
hydrogen ion in a general fomriula [l-a], it is 
excellent in translatability-proof and heat 
resistance using the amine-salt type metal 
complex dye whose pairing ion is the 
ammonium, the quaternary ammonium or the 
cationic surfactant of primary - tertiary amine. 
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In a method of this invention, 1:2 type 
metal_azo_complex_salt_dye of the mono azo 
type dye is used as a coloring agent of a 
thermoplastic resin as mentioned above. 
Generally, when mono azo type dye expressed 
with the following general formula [II] forms. 



\a a'/ 
C— N=N— C 

-C C- 



( II ) 



;6^Tfe-^^ [ill] 



X'^io^fi The metal complex dye expressed with the 
following general formula [III] 



0/ 
-C 



C— N=N— C 



X 



\0' 

C— 

/ 



X 



\ 



\ 



X 



C-N=N— C 
/a' a\ 



@ 



( 111 ] 
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[^^. X(4-0-. -S-. 
-CO^-^fcd-NH-^TFL. 

1-0] 

f±. -ilSs^ [II] (:iS-:5ij-(i\ j3 
S 4 P p - 2 -T 

— /V^. 1 - ^ 3 - y 

f-yv- 5 - p ^/-trft^^ 
^5 t°^yp^-5^{t^^. j3- 

a] {ijottS;^; y >y/^^ 

aSBfiTfSxC (a), (b). 
(c). (d). (e). ( f ). 
(g). (h) {\) X^^t> 



[In the formula, X shows -0-, -S-, -C02-, or - 
NH-. M shows the metal of a bivalence or a 
trivalence.], the active_hydrogen-containing 
group usually represented with a hydroxy! 
group, a mercapto group, a carboxyl group, an 
amino group, etc. by the carbon of (beta), 
(beta)' position of an azo is necessary. 

Mono azo dye which forms the metal complex 
dye used for a method of this invention, if based 
on a general formula [II], uses 4- chloro- 2- 
aminophenol which has a hydroxyl group at the 
position (beta) and a chloro in a nucleus as a 
diazo component, and the compound which has 
the active_hydrogen containing group selected 
out of a hydroxyl group, a mercapto group, a 
carboxy group, and an amino group at (beta)' 
position as a coupling component. 

As the suitable example of the compound of a 
coupling component, para substituted phenols 
represented with a para phenylphenol, the 
nuclear-substituted (beta) naphthols 
represented with a (beta) naphthol, the 
pyrazolone compound represented with a 1- 
phenyl- 3-methyl- 5-pyrazolone, the nuclear- 
substituted (beta)- thio naphthols represented 
with (beta)- thio naphthol, and the acetoacetic- 
acid anilide derivative represented with an 
acetoacetic-acid anilide can be mentioned. 

The residue of such a coupling component, 
i.e., coupling-component residue B in general 
formula [l-a] was selected out of the group of 
the coupling-component residue expressed with 
following-formula (a), (b), (c), (d), (e), (f), (g), 
and (h) and ( I ). 
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(a) 



l^ip^ R^ti, Tk^Xft^^ciy [In the formula, R2 shows hydrogen or 
^ ' halogen.] 



HO COOH 



b) 




(c) 




(d) 




( e ) 



[^^. (R^) 1.2 ft 1 ~ 2 fliW^ [In the fomula. (R3) 1-2 mean 1-2 substltuent 
R^ ^"^^ t # RMi. S Each R3 shows mutually halogen, methyl, a 
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/Npy>', ^f- methoxy, hydrogen, or a hydroxy 
/K / h^->> y\^mxn\^ Kp independently.] 



HO 

.6-NH@L 

-c^ I (f) 

CH, 



(R'')»,f±0~ 2fli|(7)g [In the formula, (R4) 0-2 mean 0-2 substituent 
^jg- p4 p^,^ffih I ig. R* {± "ET R4. Each R4 shows halogen, a sulfamoyi, or a 
- a-rV%.2 C1-14-alkyl independently mutually.] 



HO 

I 

C-CH3 

// 

■C 

\ 



(g) 



(C5)o- 



(CI)o.2fiO~2fli(7)E [In the formula, (CI)0-2 mean 0-2 substituent 



HI 



R 



(I 
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[sCt". R'(4x :7 3^=/^. -^^^3 [In the formula, R5 shows a phenyl, halogen, or 
^yxn C,.,s-7'/i^^/^^^ a C1-18-alkyl.] 

-To] 



HO 




(i) 



C I - a] X'^^^tl^ 

m^^hmifn^^^-^. ^^^^^ 



Metal M of the metal complex dye expressed 
with a general formula [l-a] points out the metal 
which can form a complex. 

As an example, chromium selected out of the 
metal of a bivalence or a trivalence, cobalt, iron, 
copper, nickel, zinc, an aluminium, etc. are 
mentioned. 

Preferably, they are chromium, cobalt, and 
nickel. 

Moreover, the coloring method of the 
thermoplastic resin of this invention may be as 
follows. 

1 :2 type metal_azo_complex_salt_dye 
expressed with general formula 



R' ^ 




II 



+ 



CI- w 



[^cj] [in the fomiula, X adjoins an azo, and is -0-, -S-, 

X{i ry^twISil^L. -0-. -C02-, or-NH-. M2showsCo, Fe,Cu, Ni, Zn, or 
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-S-. -C02-Xf±-NH-^ 
^L. (± Co. Fe. Cu. Ni. 
Zn Xlt Al tR^. 

f:: ct o r # t tL s ^ y T y^^^ 

-ii^^ C I - a ] RXf-^^^ 

C I - b] fiio(t§*t^:^^^^i 
tK ^ ?5 Sr^ ti^TK T 



Al. R1 shows hydrogen, an acetyl amino, a 
methoxy carbonylamino, or a methoxy sulfonyl 
amino. ] is blended with a thermoplastic resin. 
Synthesis of the metal complex dye based on 
this invention is as follows. The mono azo dye 
obtained by the diazotization * coupling reaction 
which is known well generally, disperses or 
dissolves in water and/or an organic solvent, 
preferably, into water-soluble organic solvents, 
such as methanol, an ethanol, an ethylene- 
glycol momoethyl ether, and an ethylene glycol 
in the presence of the metallic-complexing 
agent of a requirement. 

PH regulator is added and it is reacted and 
obtained. 

The pairing ion in a general formula [l-a] and 
general formula [l-b] is hydrogen. It dilutes with 
water containing a mineral acid. It is made to 
precipitate and it is obtained by filtrating. 

As a metallic-complex-ized agent, various 
metal chelating agents besides chromium 
chloride, formic-acid chromium, acetic-acid 
chromium, a cobalt sulfate, a cobaltous acetate, 
cobalt chloride, tartaric-acid cobalt, nickel 
chloride, and copper-sulfate etc. are mentioned. 

Next, the synthesis method of the metal 
complex dye which gives concrete Reference 
Example and is expressed with a general 
formula [l-a] and a general formula [l-b] is 
demonstrated. 

Of course, these do not limit this invention at 
all. 

Reference Example 1 (synthesis of the mono 
azo dye by the diazotization * coupling reaction) 
It cools, after adjusting hydrochloride aqueous 
solution of 4- chloro- 2-aminophenol 1 
molecular weight. 

Aqueous solution containing 1.0-sodium-nitrite 
1.2 molecular weight is dropped, keeping it at 
below 5 degrees-Celsius. 

It diazotizes. 
Excess sodium nitrite is decomposed in 
sulfamic-acid aqueous solution. 

The diazonium salt-water solution of a 4- 
chloro- 2-amino fail is obtained. 

Subsequently, this diazonium salt-water 
solution is previously dropped into the (beta)- 



02/08/26 



16/34 



(C) DERWENT 



JP2841077-B2 



4 o o- 2 -r 5 y 

^ A 1 .0-1 .2^^^*^'a tf^K)'^ 
X, 4 -i^ P D - 2 -T 5 y 7 

254g cD^^^fe^ 



THJOIFVllSOINl 

.... l iiNli^ULH ^ 

DESRWEINIT 

naphthol 1 molecular-weight solution dissolved 
in sodium-hydroxide aqueous solution. 

After stirring at 5 degrees-Celsius several 
hours, a coupling reaction is carried out at 20 
degrees-Celsius-60 degrees-Celsius. 
After reacting, filtration and water-washing are 
done. It dries. 

254g red brown dye (1) was obtained. 

The structural fonmula of pigment (1) is 

expressed with 




##^J2 {^m<D^mm^m^ Reference Example 2 (synthesis of 1:2 type 

ct >5 1*2 metal complex dye by metal-complex-izing of 

^\ ' ^ ^ ° ^"^^ dye) 

After dissolving or dispersing the amount of 

#%i?'J 1 "CM^/cfe^O) 2 77 dye (1) bimoleculars obtained with Reference 

20%^f"l^>'^^ y Example 1 in ethylene-glycol-monomethyl-ether 

/ ;^ 5^/1/^— T'/i/TKHr^l^? water 20%, pH is adjusted to 6-7. 

^ fctt^tSc Lfct^. pH ^ 6 - 7 Next, it prepares 20% ethylene-glycol- 

(-I^S't'^o monomethyl-ether aqueous solution which 

^A(Dy ^ 7-^\z.X . ^ contains chromium chloride (the amount of 
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D A ii^x2j>.m 0.85~1.2 
pH ^6{zm^L. Tkft. 



chromium is equivalent 0.85-1.2 atom) in 
another flask 

It is made alkaline after making under notes to 
the above-mentioned dye solution. 

By 90 degrees-Celsius, it reacts for 6 hours. 
After checking that the chromation of all the dye 
has been carried out, pH is adjusted to 6 using 
hydrochloric acid. It filters, washes in water and 
dries. 

The chromium complex-salt dye was 
obtained. 

The structural fonnula of this chromium 
complex-salt dye is expressed with 





H 



+ 



x^^ti^h(7)Xh^o 

p p - 2 - r 5 y 7 31/— /i^^ 

(1) Rxfmm (4) 
mxh^o 

m^ii:mhKmhn^h(Dx 



Next, the examples of the metal complex dye 
which makes a diazo component 4- chloro- 2- 
aminophenol used for this invention are 
enumerated. 

However, example (1) of a dye and the 
example (4) of a dye are Reference Example. 

Of course, the dye used for the method of this 
invention is not restricted to these. 
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OH HO 



(1) 



1 : 2 gi a A $M 
1 :2 chromium complex salt 



H HO 
ApN = N-Q 

o 



(2) 



ce 



1 : 2 M :3 y< K 
1 :2 cobalt complex salt 




(3) 



1 : 2 m ^ Ji^ m y& 

1 :2 nickel complex salt 



>H 



HO 



ApN = N-0 

o 



(4) 



c e 



1 : 2 m a A il'i i& 
( K r ;u 7 S > tM ) 

1 :2 chromium complex salt 
(dodecyl amine salt) 

fH,N 
N = N-0 (5) 

1 : 2 g ^ O A lg 
1 :2 chromium complex salt 
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7 



}] H! 
N = N— O 



(6) 



1 : 2 SI 3 A ;U h fg 

1 :2 cobalt complex salt 
OH HO CO OH 



ce. ^ 



(7) 



1 : 2 a A |g JS 

1:2 chromium complex salt 




V 



U HO CONH 
N = N-0 
O 



(5) 



1 : 2 O A 

1 :2 chromium complex salt 

H HO CONH^-C£ 

N = N-Q (9) 

1 : 2 ^ a A raME 
1 :2 chromium complex salt 




OH HO C.^ 

1 : 2 Si ^ a A l§ 




(10) 



1 :2 chromium complex salt 
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H HO 
N = N 




o 

ce. 

1 : 2 Si ^ a A IS IS 
1 :2 chromium complex salt 



(11) 



OH 



Cfi 




(12) 



1 : 2 S? ^ a A Is 
1:2 chromium complex salt 



OH 




N = N— C 



HO 
C = N 

in. 



(13) 



1 : 2 3 A ;u h li ^ 
1:2 cobalt complex salt 



HO 



OH 




N = N— C 



A-N-Q-CB 



(14) 



CH, 

1 : 2 a A ^ tl 

1:2 chromium complex salt 
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(15) 



C2 



C = N 

I 

CH, 

1 : 2 Si 3 A' ;u h H IS 
1 :2 cobalt complex salt 
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HO 




Cfi 



N=N-C 



0 Cfi 



(16) 



C = N 

I 

CH, 

1 : 2 g/ :> a A 
1:2 chromium complex salt 



HO 

QpN = N-C I Ce. (17) 

CH:, 

1 : 2 SI 3 A ;U h tS 
1 :2 cobalt complex salt 




OH 

6 



HO 

I 

C- 




Cfi 



N = N-C SO,NHz (1«) 

\ ' 
C = N 



CH, 

1 : 2 SI ^ a A fg tfi 
1:2 chromium complex salt 
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(19) 



C = N 
I 

CH, 



I : 2 S i> a A tg tii 
1 :2 chromium complex salt 




HO 
C-CH, 



C2 



N = N-C 



(20) 



1 : 2 Si ^ a A ^ iS 
1 :2 chromium complex salt 



HO 
I 

OH C-CH3 

-N = N— C (21) 

1 : 2 S - ^ ?S 

1:2 nickel complex salt 




OH 




N = N— C 



HO 

C-CH, 

0-NH^ 



CC (22) 



1 : 2 §i i> a A ^ tfi 
1 :2 chromium complex salt 



OH 




N = N— C 



C-CH, 
0-NH-^ 



(23) 



1 : 2 Si :3 ;i/ h $& JS 
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OH 
Cfi 




N = N— C (24) 
\ 



CO-NH-{0pC5 

1 : 2 gi i> a A ig i§ 
1 :2 chromium complex salt 



OH 




N = N— C 



HO 

I 

C~CH, 

// 



(25) 



1 :2 cobalt complex salt 




N = N— C 



C-CH, 



(26} 



I : 2 gi i' a A ^ 
1 :2 chromium complex salt 

OH OH 

o 

1 : 2 ?^ o A IK 
1 :2 chromium complex salt 



(27) 
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1 :2 chromium complex salt 



(28) 



Br 

2 SI a A IS tS 




1 : 2 SI i> a A 

1 :2 chromium complex salt 



(23) 



OH HO 



(30) 



1 : 2 Si ^ n A ^ 
1 :2 chromium complex salt 



^ c I - a ] ^-o'-i^is: c I - 
H\ 7Ky^;^7^/K jKyriTi? 

-/i^. xKy ;(7-#';t^- yfsV 

gfett. 4^y ii-/^7;j->'. Tj^yr 
y u- h. AKy r 5 5 h\ 

-fe-Tt- ^:/v=-fe~^5^fe~^-fe~ 



As for 1:2 type metal complex dye expressed 
with the general formula [l-a] and the general 
formula [l-b] which are represented by the 
example of an above dye, the resin is dyed to 
yellow-orange-red-purple-black by melting * 
mixing with the thermoplastic resin used to the 
method of this invention, for example, a 
general-purpose plastic and polyamide, such as 
a polystyrene and a polyacryl, general-purpose 
engineering plastics, such as polyester, a 
polyacetal, a polycarbonate, a polybutylene 
terephthalate, and the modified polyphenylene 
ether or, the so-called super engineering 
plastics, such as the poly sulfone, a polyarylate, 
a polyamidolmide, and a polyimide. 

In addition, the color-phase * colour said here 
is the dissolution colour with respect to a resin. 

It depends on metal M. 

The case where chromium is used as metal is 
a deep color most. 
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In the case of cobalt, nickel, etc., it becomes 
a light color comparing with chromium. 

The amount of the dye used is 0.01-1.0 
weight-parts, preferably 0.05-0.5 weight-parts 
with respect to 100 weight-parts of 
thermoplastic resins generally. 

Moreover, it can use as a coloring agent and 
blending * color mixings, such as an inorganic 
pigment and an organic pigment, depending on 
the application of a molded product, and the 
purpose. 



/cf^tLT^^c 1:2 m^mmi^^ 

1:2 m^mm^m^it. 
m^tix^tct^^<Dmnt\t 

'C\ titx^\^m$\(D 1/2-1/10 

fm(D{pM(Dm^x\ mf^tm 

"7 7.=^^^ ^'^(Dm utu^^ 



[Effect of the invention] 

According to this invention coloring method, 
compared with the coloring using 1 :2 type metal 
complex dye performed conventionally the , 
coloring object of a thermoplastic resin with 
excellent heat resistance and light resistance 
and clear color phase can be obtained. 
Moreover, 1:2 type metal complex dye used for 
this invention coloring method differs from the 
pigment used conventionally. 

Since it is superior in the solubility to a resin, 
it is excellent in the transparency of a coloring 
object. Since a coloring power is great, it can 
color to concentration equivalent to a pigment 
by using it in a small amount of 1/2-1/10 of a 
pigment. 

Therefore, according to this invention coloring 
method, a physical-property reduction of the 
molded product which had often occurred 
conventionally at the time of a plastic coloring 
can be avoided easily. 

Therefore, a concentration masterbatch also 
becomes easy. 

Furthermore, when a coloring object is drawn 
like polyamide and it makes the shape of the 
shape of a thread, and a film, it is easy to avoid 
the bad influence to physical properties, such 
as a tensile strength and elongation. 
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Moreover, it is excellent also in the 
translatability-proof of a coloring object. 
Thus, according to this invention coloring 
method, the forming process by various molding 
methods, such as injection_molding and 
extrusion molding, about the colored 
thermoplastic resin and the usage to a motor- 
vehicle component, an OA apparatus, an 
artificial head hair, a brush are canries out on 
wide conditions. 

The utility on the industry is great. 



ir^ 1300S,m^l:/^5cM) 1000 

%hmm (12) 0.5 m*^ (i^ 

m (pSp"p^:E30SV,^>-7^^i^ 

(^p"p^:K25-C,jl|P^X 
|±M) (^rii^c7)^& (240°C) 

;i^y (f^p^p^ : r 

Xy^y CM-3001,:^uttM) 
1000^i!M^i?'J(2) 1^75^^. 



[Example] 

Hereafter, an Example demonstrates this 
invention in greater detail. 

However, this invention is not restricted at all 
according to the following Example, unless the 
essential point is exceeded. 
Example 1 

1000 parts of polyamide resin (brand- 
name:Leona 1300S, product made from an 
Asahi Chemical Co. Ltd.), and 0.5 weight-parts 
of example (12)s of a dye(weight part is 
hereafter abbreviated to a part) are put into a 
stainless steel tumbler. 

It stirred with the sufficient 1 hour. 

This mixture is melt-mixed at 260 degrees- 
Celsius using vent type extruder (brand- 
name:E30SV, made in engineering-plastic 
industrial company). The coloring pellet was 
created by the conventional method. 

Next after carrying out the drying process of 
this pellet for 3 hours by 80 degrees-Celsius, 
the test coupon was made by the usual method 
(240 degrees-Celsius) with the injection molding 
machine (brand-name:K25-C, made in a 
Kawaguchi Steel factory company). The black 
moulding board was obtained. 
Example 2 

The purple moulding board was obtained 
from 1000 parts of polyamide resins (brand- 
name:Amilan CM-3001, made in the Toray 
company) and 1 part of a dye example (2) by 
processing like Example 1. 
Example 3 

The red purple moulding board was obtained 
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from 1000 parts of polyamide resins (brand- 
name:Amilan CM-1017, made in the Toray 
company) and 1 part of a dye example (3) by 
processing like Example 1. 
Example 4 

The brown moulding board was obtained 
from 1000 parts (brand-name:Amilan CM-1017, 
made in the Toray company) of polyamide 
resins, and dye example (27) 1 part by 
processing like Example 1. 
Example 5 

The black moulding board was obtained from 
1000 parts (brand-name:Amilan CM-3001, 
made in the Toray company) of polyamide 
resins, and 1 part of dye example (10) of by 
processing like Example 1. 
Example 6 

The red black moulding board was obtained 
from 1000 parts (brand-name:Amilan CM-1017, 
made in the Toray company) of polyamide 
resins, and dye example (9) 1 part by 
processing like Example 1. 
Example 7 

The red moulding board was obtained from 
500 parts (brand-name:PBT-1401, made in the 
Toray company) of polybutylene terephthalates, 
and 1 part of dye example (16) by processing 
like Example 1 . 
Example 8 

The orange moulding board was obtained 
from 1000 parts (brand-name:Amilan CM-1017, 
made in the Toray company) of polyamide 
resins, and 1 part of dye example (20) by 
processing like Example 1. 
Example 9 

The transparent orange moulding board was 
obtained from 500 parts (brand- 
name:diamondrex- R421081, made in a 
Mitsubishi Monsanto company) of polystyrene 
resins, and dye example (24) 2 part by 
processing like Example 1. 

Next, Comparative Example which used 1:2 
type metal complex dye which replaced only the 
diazo component in the metal-complex-dye dye 
used for this invention with something else, i.e., 
comparison dye, is shown. 
Comparative Example 1 
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Moulding of a blue-black colour was obtained 
like Example 1 except using a comparison dye 
(i). 

Comparative Example 2 

The moulding board of a bluish-violet colour 
was obtained like Example 2 except using a 
comparison dye (ro). 
Comparative Example 3 

The semi-transparent brown moulding board 
was obtained like Example 3 except using a 
comparison dye (ha). 
Comparison row 4 

The moulding board was obtained like 
Example 4 except using a comparison dye (ni). 

The colour was light brown. 

However, a color development is bad. It was 
not able to say as satisfactory coloring goods. 
Comparative Example 5 

The moulding board of 
obtained like Example 12 
comparison dye (ho). 
Comparative Example 6 

The red moulding board was obtained like 
Example 11 except using a comparison dye 
(he). 

The comparison dye used for above 
Comparative Example is shown below. 



an orange was 
except using a 
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The following evaluated heat resistance, a light 
resistance, translatability-proof, and colour 
clearness property about the above Example 
and Comparative Example. A result is shown to 
a Table 1 . 
Heat resistance 

The conditions of an injection moulding are 
made into 300 degrees-Celsius. 

After keeping 3 minutes to the temperature, a 
test coupon is created like an above Example. 
The degree of the discoloring and fading with a 
normal-state was judged on the gray * scale 
(JISL0804). 
Light resistance 

40 hours was spent on fade meter (carbon 
arc-type). The comparison with a nomial-state 
was judged on the blue * scale (JISL0841 ). 
Translatability-proof 

It pinches by the 200-g/cm2 load between two 
colorless moulding boards. It is kept for 24 
hours at 120 degrees-Celsius. 

The contaminated degree to the colorless 
moulding board was judged on the gray * scale 
(JISL0805). 

Colour clearness property 

The naked eye evaluated. 

DOUBLE-CIRCLE shows excellent. CIRCLE 
shows good. TRIANGLE is a somewhat poor. * 
show poor. 
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Row (L to R): Dye, heat resistance, light resistance, Translatability-proof, resin, 
color, clear 

Column ( top to bottom): Example 1-9, Comparative example 1-6, 

Color: red, purple, red purple, brown, black, red black, red, orange, orange, blue 

black, blue purple, blackish brown, light blackish brown, orange, red 



^1^^ PA HaK y T 5 H\ The inside of a Table 1 and PA are polyamide. 
PBT li y'^^^'yy-y^ ^ ^^'^ ^ polybutylene terephthalate. PS each 
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shows a polystyrene. 

Moreover, about Comparative Example 4, the 
fading by heat is remarkable. The light 
resistance was not able to be judged. 
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